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II. Obfervations upon the Bones and the Perio- 
fteum, in a Letter to the Royal Society, from 
Mr. Leeuwenhoek, F. 3^. S. 


Delfc, Nov* 20. 1710. 

S OME Years ago, I communicated to the Royil 
Society , my Obfervations upon the Bones; what 
thofe Obfervations were, I do not now remember, nor 
have I endeavour’d to recoiled them, left 1 might be 
influenced by them in my later Enquiries, which i here 
prefent you with. 

In my laft Letter I acquainted you, that I had fe- 
veral times endeavour’d to difcover, after what man¬ 
ner the Periojttum was united to thofe Vtflels, that 
compofe the Bone, but that I had not been able to 
obferve it to my fatisfadion. Since which time I have 
frequently employ’d myfelf in making Obfervations 
upon the Bones, and have found that the superficial 
part of them confifted of an inconceivable number of 
fmall VefieJs, and fome few of a larger (jze, which 
laft, when they came to the furface of the Bone, ap¬ 
pear’d ro me to be cloathed with either a Membrane, 
or a bony Subftance, that was perfedly rranfparent. 

I once happen’d to difcover in a fmall portion of a 
Shinbone, four or five Vellels of fuch a fize, that a 
fingle filament of Silk might have been drawn thro’ 
their Aperture. One of thel'e appear’d to me to con- 
fift of two openings, each of which feem’d to be pro- 
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Tided with a Valve, which was difpofed in fiich a 
manner, as to let out what was contain’d in the Veflel, 
feut to fuffer nothing ■ to go in. In all my Obfcrva- 
tions upon the furface of the Bones, I never, but this 
one time, difcover’d fo many of thefe Veflels in fo (mall 
a com pals. 

As for that Matter, which ifluesouc from the Bone, 
and is carried into the Periofleum y I have difcover’d 
the fource of it to be the fpongy or cellular Subftance 
on the infide of the Bone, which is the repofttory for 
the Marrow. 

This fpongy Subftance confifts of long Particles 
ctofely united and link’d together, which Particles are 
compos’d of an infinite number of fmall Veflels, fome 
running lengthwife, and others taking their courfe to* 
wards the Tides of the bony Particles. 

Thefe bony Particles, notwithftanding their great 
number of Apertures, are yet exceeding hard, and lie 
fome of them parallel, aud others perpendicular to the 
length of the Bone, 

Thofe Particles, that lie perpendicular to the length 
of the Bone, have Veflels proceeding from their ends ; 
and from their fides, where they do not lie dole togs*, 
ther, proceed other Veflels, that compofe the Cortex , 
or fuperflcial part of the Bone. And thofe bony 
Particles that lie parallel to the length of the Bone, 
fend out Veflels from their fides, that iflue out thro’ 
the fide of the Bone: It is impoflible for thofe, who 
have not feen this with their own Eyes, to conceive 
the prodigious number of fmall Veflels, of which the 
cortical parr of the Bone confifts; which in fome places 
lies ho thicker upon the fpongy part of the Bone, than 
a truck Ha,r of a Man’s Head, tho’ in other places it 
has three or four times that thickneflv 
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To the Cortex of the Bone, the Verioftevm Is uni¬ 
ted, not only on the outfide, but even by entring in 
many places into the very fubffance of the Bone, and 
is join’d to it by the Veffels, which iffue out from the 
Bone, in fuch a manner, that fometimes one cannot 
determine which is the Bone, and which belongs to 
the Membrane invefting it, they both appearing in 
the Microfcope to confift alike of exceeding fmaii 
V ejflcls. 

To make this be the better underftocd, I have given 
in Fig. i. a reprcfentation of a (mail part of the 
Bone, with the Perjofieutn adhering to it, in which 
A B C D E F reprefents the bony part, whether taken 
from an Ox, or Sheep, I do not now remember. The 
Feriofieum is mark’d with the Letters BG HIE, the 
thicknefs of which is defign’d by BG, or / E, tho’ in 
other places of the Bone, and even at no greater di- 
flance than two or three Hairs breadth, it is twice or 
thrice as thick. We fee here, that all the fmall Vef¬ 
fels in the Feriofieum are reprefented by fo many Dots 
or Points; but in other places, where I bad feveral 
times feen the Membrane of twice this thicknefs, the 
upper half of it has appear’d to be of a different make 
from the under parr, for as much as in the upper part 
I could difcover not only thofe Veffels, that had been 
cut tranfverfly, and which confequently w r ere repre¬ 
fented by fo many Points, but likewife a great number 
of other Veffels running lengthwife along the Mem¬ 
brane, as is reprefented in Fig. z. by L 0 V N M- 

I am fully perfuaded, that the part reprefented by 
B G HIE, Fig. r. is not entirely membranous, but 
that fome part of it is really bony. If we cut thro’ 
the Periofieum fo deep as to divide the part of the 
Bone mark’d with the Letters A B C D E F, in the 
fame Figure, we find the fame appearance of Pores in 
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the bony Subftance, which are no other than the 
tranfverfe Se&ions of fmall Veflels; and befides thefe, 
there are other Veflels running longways in the Bone. 
And we find juft the fame in thofe tranfparent parts, 
that lie between the bony Particles, which are re- 
prefented thicker between B C D E, than they ap¬ 
pear’d to me* 

It is my Opinion, that the ufe of thefe bony Particles 
is, to convey an Oleaginous Liquor into the Perk- 
fteum , and that from the Periofteum it is carried by 
the intervention of the other Membranes into all parts 
of the Body, when in a healthful Condition. 

In another place, I faw a great number of Veflels 
arifing from a greater depth within the Bone, which 
drew clofec together, fo as to compofe fmall Fafckull, 
before they entred the Per tofteum, in which they fe- 
parated one from another, and difpers’d themfelves 
again. It is difficult to determine, whether thefe 
Veflels bring any Liquor into the Bone, or carry it 
out; but I rather think they ferve to carry it out 
of the Bone. 

Having placed another piece of Bone before the 
Microfcope, with the Periofteum adhering to it, I 
could difcover a great number of Veflels, that I had 
cut thro* lengthways, as they ran along the Periofteum, 
and others that were cut thro’ tranfverfly, and ap¬ 
pear’d as fo many Points, as is represented in Fig. 2. 
by K LO P QN A, where the bony part is marJt’d 
by the Letters KLMJA A, in which, t ho’ no Pores, or 
Veflels, are here reprefented, yet is it full of open¬ 
ings. That part, which is defign’d by LOP 
we muft not take to be entirely membranous, for I 
am of opinion, that that part of it, which lies next 
the Bone, and which is reprefented by L MN, is of a 
bony Subftance, 
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I had another fmall piece of Bone lying before a 
Microfcope, of which 1 caus’d a part to be reprefenred 
by R S W X t V, Fig. 3. in which RSTV is the 
Bone, and S WX T the Yertofteuirty which in this place 
was no thicker than a thick Hair of a Man’s Beard, 
but in another part of the fame Bone at a fmall di- 
fiance, it was full four times that thicknefs. 

I placed another piece of Bone before a Microfcope 
in fuch a manner, as that the Bone did not appear, 
but only the Periofteum and the Mufcular Fibres, which 
were cut thro’ tranfverfly, and appear’d to be furroun- 
ded by the FibrilU of the Periofteum, as is reprefented 
by TZC D A B, Fig* 4. where T Z A B is the Perio* 
ficnm, and Z C DA are the flelhy Fibres cut thro’ tranf- 
verfly. This piece of Bone was taken from one of the 
Ribs of a fat Ox, and I was furpris’d to find, that in 
this place, as I cut longways thro’ the Rib, I could not: 
difcover any Particles of the Marrow, whereas in other 
parts the Rib abounded with them. 

Notvvithflanding the great number of Obfervations 
that I have made upon the Bones, and the Membrane 
that furrounds them, which is commonly call’d the 
Periofteum, I have never been able to fatisfy myfeif 
entirely about them. I flill imagin’d, that the part of 
the Periofteum , which immediately covers the Bone, 
and is ftri<21y united to it, mull: have a degree of 
hardnefs approaching to that of the Bone, and that at 
a fmall diftance from the Bone, the Periofteum mu ft 
have a foftnefs and flexibility like that of the carneous 
and adipofe Membranes. 

I had lying by me four pieces of Ribs of a fat 
Ox, which 1 had kept by me full two Months, and 
which were now grown very dry. From one of rhefe 
I tore off the Periofteum, which I found ftuck much 
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harder to the Bone than I could have imagin’d, and { 
obferv’d, that a great many Particles of this Membrane 
were left on cleaving ro the Bone. This I did with 
defign to make iome Obfervations on the fuperficial 
pare of the Bone, which is not near (o hard as thofe 
bony Particles, that lie a little deeper. From this Bone 
I cut off fome very thin dices, both along the Bone, 
and likewife tranfverdy, one of which 1 placed before 
a Microfcope, and gave it to the Painter, that for 
many Years has drawn all my Obfervations. 

This Piece is reprefented by ABK C, Pig* 5“* ha¬ 
ving been cut off tranfverdy, and as thin as poflible, 
from the Rib, with part of the Periofteum , as from K 
to C, dill adhering to the Bone, and another part of it 
torn off from the Bone, as dedgn’d by B K D, except 
that in fome places the Bone and the Membrane are 
dill united by Vedels torn out of their places, that 
run from one to the other. In this Figure D E F C 
reprefents the Periofteum , and the part defign’d by 
EGHIF, is fomething lying upon it, which I could 
not ce'i what to make of, tho’ it appear’d to me to be 
Membranous. 

I had likewife fome very thin dices {haven off from 
the Fib both of an Ox, and of a Calf, from which f 
tore off the Periofteum entirely, or at lead as much of 
it, as podibly I could; after which I caufed the edge 
of the Bone jt had duck to, to be reprefented by the 
crooked Line, L M N, Fig. 6 . 

In Fig. 7. OP ^ reprefents the edge of another fmall 
dice of Bone, from which the Periofteum has been torn 
off, by which appearance it ihould feem, that the 
Union of the Periofteum with the Bone is fo firm and 
drong, that, in leparating it, fome of the fuperficial 
Particles of the Bone are torn off with it. 
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l have iikevvife difcover’d fome Vellels running a- 
loag within the Marrow-bone of the Shank of an Ox. 
tha: feem’d to be Blood-vefiels. 

Since now it appears from our Obfervations, which 
have been made with great Diligence and Care upon 
Bones of all kinds, that the Bones do for the moft 
part cenfift of exceeding final! Vefiels, which Vcfi’els 
arife from the inner, hollow, or fpongy part of the 
Bone, and palling thro’ the fuperficial or cortical Sub* 
fiance, enter the Perioflmm, and are from] thence con¬ 
tinued farther into the Body, yea even into the utmoft 
parts of the Body; we may from hence reafonably 
conclude, that, in a healthful Body, as there is a con- 
flant (upply of an Oily Subfiance carried into the 
Bones, fo this is again conflantly carried out from the 
Bones by means of thefe Vefiels, into all parts of the 
Body, even to the extremities of the Fingers. To 
give an evident proof of this, let any Man lay the 
ends of hs lingers upon a clean and bright Pewter 
Plate, and he /liall find the Pewter appear foil’d in the 
place whe: he has touch’d it; for in reality this Soil 
is nothing ife, but fome Oleaginous Particles difebarg’d 
from the ends of his Fingers. There is indeed fome- 
thing of a watery Subflance mix’d with the Oily Par¬ 
ticles, but this evaporates in a little time, and leaves, 
the Oily Particles lying upon the Plate. 
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